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CRITICAL TTEMS LIST

PALE 1
. F200-pe-01 7)  PREPARED t $3ME RELIAGILITY
3 F200 Mg ) APPROVED :
: LPFT DISCHARGE TEMPERATURE SENSOR |NTERFACE 13 ) DATE : 04&=19-78
2 RE14%3 105 REVISIOM/CHANGE  : -O0170
¢ CONTROLLER/F200-NK 1% EFFECTIVITY : -5
: FRILURE OF THE LPFTP DLSCHARGE TEMPERATURE XENSOR LMTERFACE 12]  HAZAND REFEREWCE: : SEE LISTIMGE BELOW
| FAILURE DESCRIPTIOMFEFFECT | CRITICALNTY I
FAILURE OF ONE OR MOTH SEUSOR TWTERFACE(S] WITHIN QUALIFICATION LIMITS RESULTS 10 DFF-NOMINAL MINILRE RATIO CPERATION AND | r
DEFLETION OF PROFELLANTS CURIAE MAINSTAGE. MISEIDN ANDRT MAY NESULY IF OFF-NOMINAL PROFELLANT COMSUMPTEDN LEADG TO A |HWZARD REF: ME-G4M
|SLE EMGIME SHUNDOWN 0% FREWATURE FROPELLART DEFLETION. (SEE OPERATIOWAL G5E. ) |
|
REOLIMDANCY SCREEMZ: COMTNOLLER SYSTEM - EMGINE SYSTEM: WUNLIKE REDUNDAMCY |
I I
: PASE. REDUNDANT HARDWARE [TEMS ARE CAFABLE OF CHECKOUT DURING NORMAL GROUND TURNAROUND. |
¢ FALIL. LOSS OF A NEDUNDANT WARDWARE IFEM 15 WOT BETECTAELE DURING FLIGHT,
Cr FALL. LOSS OF REOUNDANT HARDWARE ITENMS COULD RETULT FROM A STMGLE CREDIDLE EVEMT. !
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IciL 1TEM:  F200-aR-81] DESIGN | DOCUMENT REF.
JALL CAUSES: IMPUT ELECTROWICS: DPEN OR SKORT CIRCULT OF THE SENSOR IHTERFACE {1} J€13 HOMETWELL BLODK ||
| FHEA YDL IV |E-F2
|THE LPFP DESCHARGE TEMPERATURE SENSOR JUTEMFAGES ARE REDURDANT ¢{1). A& FATLURE MUST OCCUR IN EACH COMTNOLLER CHAMMEL (1} DSNGRST?ai
[{MULTIPLE FAILURE) 1@ CAUSE LOSS OF FUMCTLON £2). TNE COMWROLLER (WITH SOFIUARE) 15 COMFLGURED YO DETECT AMD RESPOND (2 CPSDSRODDG
|FROPERLY TO DUT OF CUNLIFICATION LINIT FAFLURES, IMPLEMENT THE RFPROPRIATE REDUNCANCY MANAGEMENT RESPCWSE, AMD COMMAND 3.1.1:%
|n SAFE ENGINE STATE WHEM COMTROLLER REDUWDANLT L[5 LOST £2). HOMEVER, THE COMTROLLER W!TH SDFTWMREY [S MOT CAPARLE OF 1.2.1:=62
|DETEI:TIHG O RESPONDING TO A FALLURE WHICH FESULTS IN THE LINITS BEING HONITORED FATLIHG WITHIN ENGIME REDLIME LIMITS . 3.2.3:23
|m UETHIN RORMAL ENGINE OPERAT IMG CONDETIONS (2). B T 1.

3.2.3:4

.AE
I 324
ELECTRICAL, MECHANILAL = AWD ELECTROMECHAMICAL PARTS FOR THE CIRCUITS ISVOLVED |H THIS FUNCTION HAVE BEEM SELECIED FAOM i1y ASmiieen,
THE CLASS § OR EQUIVALENT AFPROWED PARTE SELECTION LIST (1), OUALITY ASSLRANCE AND SCREENING RECULNEMEMTS FOR HiGH | ASMO30E
|RELERRIL[TY MIERQCIRCULTS (21, AND THE SPECIFLLATION CONTROL DRAWING FOR HICEOCINCUITS, WOMDLITHIC SILICOM, AKD (2} ASM0ZTIN

_T' TRAMSISTOR-TRAMSISIOR LOGIL TTL) FAMILY OF DEVICES {3). PRIOR TD INSTALLATION OW THE CARD ARSEMBLIES, COMPONENTS ARE (3} ATMO3TAG

5 SURJECTIED TO & BURW-IN FER|OD LMERE PAATS ARE ENERCESED AT TEMPERATLRES 1M FALESS OF MORMAL COHTROLLER ORERAT (WL (43 35M0387%

L ENVINOMHENT, BUT LETS THAN COMPONENT MANIMUM SFECLFIED OFEAATING EMYTROMMEMI, TO SCREEN FOR INFANT WORTALITY £d).  IN (5 DINEEPTPAL

ADDETION TO THESE REGUINEHENTS, ALL COMPOMENTS ARE UERATED FROM THE MANIMUM AATING A1 OPERATING EXTREMES {5).
|CLEANLIMESS AND ALL PROLESSES USED OLRING WANUFACTUNE AHE COMTROLLED BY SPECIFICATION REQU|REMENTS 53,

THE CONTROLLER DESIGN MEETS ALL CEI FA[L-DRERATE/FAILSAFE REQUIREMENTS FOR TNIS FAILLRE MODE £15%. NEPAMDAMT CONTRCLLER (1) cPE20R00018
CHANMEL FOACTIONS ARE PHYSICALLY SEPMRATED WITHIN TWE CONTRUOLLER WOUSSING (2). CIRCULTS ARE DESIGNED 10 PREVEMT $02) DSHGEITTAI
[BRIDEING [2), ML EEE PARTS ARE REQUIRED To WAYE COMFORMAL COMT|MG, AND IATERMAL WINIHG 15 INSULATED TO PREVEMT SHORT (1) ASMO39EA
[CIRCUITS FROM COMOLICTIVE COMTAMINATION {31. ALL ELECTRICAL COMPOMERTS ARE COWTAIMED WITHIH THE CASE STRUCTURE WHICH 1% R Es2edi2-m
|FRESSURIZED WITH A POSITIVE FRESSURE IMERT GAY BACKFILL TD PREVENT COMTAMIMATION (2). WHERE APPLTCABLE, ELECTROMAGMETTC [i5) WOMEYWELL BLOCK T
INTERFERENCE SHIELDING 15 FROUWIDED AMD CIRCUIT TMTERCOMMELCTS USE MVISTED PAIR WIRING €2). ALL CIRCUIT CAROS ARE KEYED i FMEA WOL 1

TO FVHEIR RESPECTIVE COMMECTEON LOGCATEOMS T PRECLUDE [MPROPER IMSTALLATION {(23. RAMP CLAMPS ARE UTILIZED TO PRECLUDE |
WIERATION INOUCED CARD FAILURES (2). DESIGM OF CIRCULT CARDE AMD OETERWINATION OFf COPRER FATH TRACE SPACING, WELGHT,
|AMD WIBTH 15 COMTRCLLED BY SPECIFICATION €2). EACH UNIT (PRODLICTION AMD RECYCLE} 1% REQULRED TO PASS A FLNCT IDWAL
|ACCEFTANCE TEST UMRER ENVIRONMENTAL COMDLTIOWS NEYDMU THOSE SEEM DURING WOWMAL F1ELD OPERATIDN WITHONT DEGRADATION OF
|HARDUNBE L1FE EXPECTAMCY {2}. A WONST CASE CIRCUMT ANALYSES WAS PERFORMED TD VERIFT NOMIMAL OPERATION AT SPECIFLCATION |
[LIMETS €43, AN AMALYSIS WAS PERFORMED BY HOWETWELL TO ASSURE KO SIMELE POINT OOWPOMEMT FALLURES ARE IMHEREWY TO [HE
|CONTAOLLER DESIGH (5.
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April 19, . . CRITICAL \TEMS tIST PAGE X
JEtL ITEM:  F2aD-Aq-01] DES IGH | DOCLINENT REE, _ I
i DESIGH QUALIFICATION TESTING OF THE CONINOLLER ASSEMBLY NAS SEEN PEAFORMEC INCLUDING: FAILT ENSERTION TESTING (13, [¢1y TAZ4OMEZ0Z I
| ASSEMBLY THERMAL CYCLIMG [2], CASE AND ASSEMALY VIGRATION TESITHG ¢1), ELECTROMAGNETLC INTERFERENCE AND SUSCERTIRILLTY | T3 5080202
| TESTING (&), ACOUSTICAL MOISE TESTING ¢5), CASE ULFIMATE PRESSURE TEET ING Chb, AKD ASSEMABLY GREAN OPEN INSPECTION (7). I TRILOBEZ58
| TRISOBAST |
|t2y TR¥LOBD20G i
i |  TRioan207
[ 11 TRISDADZ (N
| TR34G20205
< TRIRMMOMS
| S TRZ0gveen
| [¢ay 134080209
(51 F3s0e0210
C6) THI4DISA7!
| (7} TRELDESOZ2
i
|
I : i
|EIL ITEM: F2OD-AG-01 | INERECTION AND TEAT
| POSSIHLE CRUSET | SICHIFICANT CHARACIERISTICS ! INSPECTEONES 1/ TEST{S) | DOCAMENT RET.
-_a---—----.-..--.....-.--i--....-.----;.aa.._--—-,...-....--a-i--—--—-.-.-..---a.-------------..._----—-----.------.--a-—-—-------------------—--1--------—--1..1-...-_--..............u.__ --
JALL cAusES: IRET4%3 - CON1ROLLER |mE1493 |
i [ '
[ |ASSEMALY INTEGRITY CLEAMLINESS REQUIREMENTS ARE VERIFIED PER SFECIFICATION DLRING WANUFACTINING OF THE |re 1592
| | COMTROLLER ASSEMBLY, |
[ I
| | . EXVIROMMENT COMTRCAS { FEWPERATURE, HUMIDITY) AFE ENFORCED DURING KSSEMALY AND TESTINE PER | oSHGRITTAL
| | SPECIFICATION REQUIREMENTS. |
I I ; | I
| TO FREVENT COMPOMENT DAMAGE, STATIC ELECTRICAL DISCHANGE FOTENTIAL 15 CONTROLLED DURLNE |0 naaeTTal
| [MANUFACTURING PER SPECIFICATION NEQUIREMERTS. |
m | | : I
1 {MATENTAL IMTECR|TY MATERTAL INTEGRITY [ WERIFIED PER SPECIFICATION NEUULEEMENTS. [ac14%3
[} | 1
I.|\I
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[CIL ITEW: F200-AR-0% | INSPECTION AMD TEST
...................... L
| POSBIALE CAUSES | SICMIFLDANT CHARACTERISTICS | INSPECTIONES Y/ TEST(S) b DOCUMENT REF. -
_,_._._............-......],........................-.-...-....,.....'................._.._..;‘..______________._____.________.........,..,_..‘...__._____________________,.__._.,___“,______ e e camamER
| PROTECTIVE FIMISHES AND MATERIAL SELECTIDN T PREVENF DETRIMENTAL EFFECTS FROM |ncises
ENVIRDMMENTAL EXPOSURE, STREES CORRDEION, AKD ELECTROLTTIC CORROSION ARE VERIFI1ED PER |MSFE-SPEC- 250
SPECIFICATION REQUIREMENTS. |
FLAMWAABI LITY REQUIREMENTS ARE VERIFIED PER SPECIFICATION REGIEREMENTS. : RC1403
INTEGRIT? OF ELECTRONICS {THE FOLLOWING PROCESSES ARE VER|FIED PER SPECIFICATION BURTNG NANUFACTURING OF THE CARD
ASTEMBLIES:
= CONSFRUCTION OF PRINTER CIRCUIT BOARDS. AL 10ags
= INSTALLATICN OF TERMINALS. RLIOM T
= PLASTLLS AND ELASTOMENS Foft ELECTROMIC EMCAPSULATION. ) RL1D002
' - SOLDERED ELECTMECAL COMNECTIONS. RL1DONY |
1 1 | - FOST-SOLDEAING IMSPECTION FREE DF SPLATTEM AMO COMTAMINATION. RL 1000}
o | | - ELECTRICAL S0WDING. RC14¥
- COMPOMENT LEAD AMD IWTERCOMMECK (oM MATEREAL SELECTiow. BENTNRIE
< FREE OF CORTAMINATION AFTER COMFORMAL COAYING. . AC1491
I
WELD INTEGRLTY |ML WELDS ARE VERIFIED TO DRAWING AND SPECIFICATION REQUIREMENTS. BLI0ON
| PRE -CLOSEDUT TESTIHG AND THE FOLLOWING TESTS ARE PERFOAMED AT THE CARD/COMPONENT LEVEY DURTME MAMJFACTURINE:
| INSPECT (DN ' |
| « PARTICAL IMPACT KOISE DETECTION (PIMO) TEST M NYERIQ MICROCIRCUITS MED CAVITY FYPE |DEHGBYFTAL
| DEVICES.
| - ULTRASDNIC SCAM TEST FOR DELAHIWATION CERAMIC OW CAPALITORE (CKROS AMD CEROS). [osHEER TR
| | « BURN-IN PERIOD FOR ELECTRICAL PARTS, | | FaND3028
| | © INSULATICN RESNSTANCE AHD CONTIMULTY TEST. |EsnEBeTE
| | - RIELECTRIC WITHSTANDENE WOLTAGE, |DEHEBYTTAY
] I - FIMCTIEMAL TEST, |pEkeBTTIA
| | - N-RAY OF COWTROLLER [ATERMAL CAALES AND MINES. |DEREBYTTA
I 1 : | I
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lcit TeMm: FI0N-AQ-0Y | INSPECTION AMO TEST !
T T T e e e e e e e et o e L ke e Mmoo oo e rmmm e e e EE A o h s am e e o enemaan crnaeeeo]
| POSSIBLE CAUSES | SIGKIFICAN] CHARACTERISTICE | MSPECT [ON{§ L/ TES145) ’ i DOCLMENT REF. 1
_______._,.,.......-.......__+.____.__.___----—--.--1-.-..-.------1--a---—------.-—-.-..-.-------.a.-.a..--a.a.a.-a--—---------------.a___-—--.-—,.--.-.-----------.-----a—---——-.-.l..---.-.--.u_—----. [
| | |THE FOLLOMIMG INSPECTLONS ARE PERFORMED OM THE CUNFLETED ASSEMELY PRIOR [0 FINAL CLOSURE: | |
I I
| | - IMTERMAL Mub EXTERMAL CLEAMLIMESS. |rersws
| { - CARD DINENSIOWS ARE VERIFIED AT CAND ASSEMALY., - [osnraoriat
| I - CHASEIS CAVITr INSPECTION FOR CONTAMINATION. : [Rcties
| i - ELECYHICAL INTENFACE COWNECTOMS. [Re1a93 |
| | - CARD IRSTALLATION AMD COWFIGLAATION MUDIT. DSHEASTTAY |
I | = CONFORMAL COATING DF EEE WARTN. HSHD3Y
| I
| |I.I:CEP'II.H¢E TESTS THE FOLLOWIKG TESTS ARE FERFORMED AY HOMETWELL OURENG ACCEPTANCE TESIING; l.
I I !
| ~ MERMETIL SEAL AMD PRESSIMIZATION PORT LEAK TEST. (T ] I
| - FUNCTEOWAL TEST TACLUCING: 14 |
n | - DUTPUT |MTERFACE, RC1493
! | - CHECKOUT, - [RE1RTE
% - DPERATION, RC140%
- CONTACLLER CHECKOUT, _ RC1493
- H1GH TEMPERATURE OPERATION, frc1sss
© LW TEMPERATUNE DPERATION. |#c1493
| - VIBEATION TESTING. |re149a
= FIMAL FNCTIONAL TEST. RC149%
|HDT FIRE ACCEPTAMCE TESTING CONTRO(LER OPERNTTON 1S VERIFIED THROMEH ENGIME HOT FIRE ACLEPTANCE TESNING. RLDDGS1
[CGREEN RLN} :
HERMETLC SEAL IWTEGN2TY IWTERNAL PRESSLRE IR MDNITORED DURING COWTROLLER DPERATION, : DRI v ANT. 040
FLIGHT FLIM TESTIMG THE FOLLOMING TESTS ARE FERFORMWED DURING FLIGHT FLOW VENICLE FROCESSING AND AFTER ANY
|MAINTENAMCE OR REPLACEMEMT;
= COMTADLLER CHECKOUT. DMRSD W1AND. DI
- SEMSOR CHECEOUT. | SO ¥4 hADD. D10 |
- FLIGNT READTHESS TEST. | sD wé3AS0.030-A
- SELF-TEST. CP4DERD00S |
|
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[CIL EtEM: F200-A9-D1 | '

IHSPECTION AND TEST |
R e e e - C T CE TETEE EEEE EEAEEL B Acm e e = Bl e i et mmm e e m———em——a A e e e T T N T EE A e - o E EEL e m - EERA——— .
| POSSIBLE CAUSES | SEGNIFICANY CHARACTERISTICE | IMSPECTIOM{S ) FTESTES) | TOCLMENT KEF. :
mm et e r e m— AT T T R A F F F Rl I E A E AL IR RL c bl e e m e T I AR ETE A EEE S I EE AL s mms e mmmmmmms smm= = rramEEa e TTE FTEs  EEEEE I EE LA E R AR Lo m e crrrE s E Rl cm m e m e v a e mwmao
|PRE- FLIGHT CHECKDUT [THE FOLLOMING TESTS ARE PENFORMED DUNING LAUNCH GOURTDOMM (LAST TEST): 1
I I I
| | | - PRE-ERYO LDADIWE CHECKOUT INCLUGING CONTROLLER AND SEMSODftS CHECKOUT. JomRso S00FAG, 213
| | | - SEL$-TEST. |ePaosnnong i
! I I I
FAILLRE HISTORY: COMPREHEWSIVE FALLURE HISTORY DATA 15 MAINTAINEC IN THE PROBLEM REFORTING DATABASE (PRAMS/PRACA]. E 1
| REFERENCE: WASA LETTER SA21/88/K08 AND ROCKE[UTNE LETTER BARCDVTAY. i
L

OPERATIONAL USE: FAILURE MODE ©AN BE BETCECTED IN REALYIME BY THE FLIGNT OONTROL TEAM WHO WILL EVALUATE EFFECTS UPDN WEHICLE FERFOSMANCE AND ABORT CAPANILITY. BASED

O THIS EVALLMATION THE ARPROPAIATE WEORT MCOE OF SYSTEM COMF[CURATION WILL BE SELECTEQ. FAILURE OETECTION CUES AND ASSOCIATED SSME PERFORMANCE DATA

QL-4



